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-omprer.de: uii aer>erat;ore di .vapore 'di^posto in .cascata ad un gruppo 
ISttr^getto cdajprendetite un gene^atore di energica elettri^pa -&cc#ppxaio 
Bexrcaxiazcaiiifince mlla Uirbina ^ f as * I fw|4i- wmbivstion^ at^raversano 

iisMrrlS.cfIdatQre > dex £uini,> un cond^nsatqre a due stadi del vapore 

3c«fuey ^on^iiuto; aei "fuk±\ tin* riscaldatore -deil *timi ^ed'.ua si steins da 
faccoMa deli ax:<pta Gondfenspy £a^p^e^s^<^I^ipne 'del suddettta awsijp* 
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PE8GRTZI0NE- del 1 : i nyens ior>e i ndustr ia;te d&l ixtoloi 

■Eb^b s ^^t^;:Jt: ; 1& fA*0tv 1992 

pi^,nt;p 4i c^ge N n#>^Janp ct^n turbine a £d -inis*- 

zione 11 i ^v^pro : y;-f>r de?I. t t p c* e © m p r p n d #ri-i *? r 
~ on ^ruppp \% £*$ir&Gg&t%6. cb^p^pn^fente <tiS^ prrrna 
camera di combustion*? Vd. ur>a turbtna gas acctipptata 

un primo gruppo resMperatore per la prodtferone 
di ' v#£.o r* „ -10^^^ a. yaifl<3 gruppa elefcjr#$*ri^ 
0 compr^ndeTite un ^o^t.~cofnbu^t0r^^ tin #vapoTfctq.tt* 
tin e£anp,fn$^ 

— un wr.ftft f i%i>Tid:r:l.G'0. per 1" ; rt* tri^c^ ■^r^ ■Iri^f^lfert'fcf jo . la 
icJi5trt>ux ? xoi>e del v^^o.fe: prgdotto V &w$£dnX>b.>. : >. 

- un ^U^^t'^e^ld^oy'ft • di" vapo r« prstevato dai cor^ 
p.o c-i-H^rfr.i bo e da vpi^.t.i'are in. tuLjr*hi : na>» aV£V#:«-e : *r- 
s-«tp dai gas di scarico delta WrK*na» 



ne *d-e# yapp re w£)te 4* ;e^e*-#la;,^ e^rlea * \Irijfei#i> 
,.J ^titteSa^-ni'VAt ,va$p,r« %ufj>fcgas com porta-; npt^yp- 

11 vantaggi i'r\ termi'ni et\er^etl€i > eealpgi ci e ge- 
■^:i'o;.ina^i% Taeli Jfc^pf a:rtil< sobo par ticolArme cite vanr- 

flfSiEi^.t:# #i- ^dre yariabi.H :vi%l ppterif* 

h^%t^m«nt,q de$i.* ossidi dx prpdotfci la 

combMstlaiie d<*'l gas* dalla riduzione del le tempera- 
ture m^v^iime. *di\ -^^rc'i^io. .#e;ila- t..ii"r'bit>a ggftfe* -;d£i-' 
i a pe>$ s.* kiJ-.iX^ di. pttenere ^levati refrdlmen&-£ t.*r- 
mttdtMmici mivnt^iimtidig la, pb^lfettit^ di un ittfettftp- 
meirttp vtjin^ictt alle richi^atfe d?i vapqre per i pro>- 
■c-e:ss>t* prodwit : i*yi>: e 'una- rela^tiya '-s.e : mpiix.;i-t% co- 
^tru^iotT^ del 1 ' ifcpvafito:. 

Gl;i invpiant i Hi cp&jener asifche: di tipo note 
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lon« di condensations del vapor© iniettato in tUJt- 




5y*ri>*fltft£' dsr.iv*: da I n^i0vo,le fa„ _ 



|ifM#SfS#- frJi i^oy^ni^oii sppVa * : it&t.i ed it* par- 
t*c©f&r* di r^lilttWrf u« r fcmpiatit* di co<3*n*raziorm 

Al fin* dt racjgiungere t&l* seopa* p*£ssn%# 
h£-. per oggstto un implanto di 
cof art* del tiipo %ppr* -.'indicia to x&ri&tX®fxxx#r 

po r»cupor«tar> a^riV>r»A.tfl fuml d* 'fit^us.** q~ 
prov*fii*nli dal pr}fl>o gruppo «cup»r*tor©, coro^ 
Ptenricnt* in cascatfcj 
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seconkd gntfppo recuperator^ j^send^ 
®¥i$%MM cctn a^q^ia, ad *ma ; grima temporal una-.-* f 0 r,~ 
nknii<* u«ci'i« icqu^ aif una second^ tfaK M rfttu.ra, 
tsagg^ore del If prints temper ^tara . 

4^J v 'f%B't«^»:"»' ' ^oV* notevolq>«?rttp super 40 ri ri- 
sjvetto agli jmjsjtQ.ntl 4i tipp no to. i#p.},tr>> tale' 



c^c To cihiuso ||p no^yoli vanjta^S sul piano de l l a 

• . ^^^^^^^ 

r i duvs a one \d£ft i^'^qiii'nam^n^e- awM.e'n£^£**:-.; 

*egue la di operate com plena inie- 

rione vdS. vapory per la maggi or parte del f un?i oi)a* 
men to dell * imp.iantoj* . indd pendent eroe\n£e dalla 



rtchi*s&a; di vapors p*r i f^ecesst 4 : n<iu^tr-i^iU J ft 
praduttian* d$ acqua ,sa$;d* *$5tf ^^iU^xarsi* n$Sl$ 

fciwiBfe^l^i* ^«#-i*t^n# 'lib* fls«ir eon- • f^rfc|^o ; i«^ 
ria. f 

• 1* ?i.gi>r* 3 & u na v ; l*ta' &ch&m&t£ca in s^ggiore 

- i,a f i.tju/fi '3. $ txiria *$h*f&a f&atijRnal* d*H * i Aft*!* 
gkmMjv del 14 'pr-*mmntM ■4'nv'#.n'zio'tt'e : > * 

- is f igu'r* 4 % uno *£h*ma d£ impianto >id detta- 
gjrlat.a *econdo la -#V«t.c.ia Jfv deila lijjura # r fr 

la fl$ur*« *' mm variants d»1 dispositive 
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&on r-±f<4&rAm&m&ow&r& -<*fcka 'tf^gjjtfca ii^'i ceesft-vl*'c$ *n** 
dicat.b nel sii$i comfeles^D iiJi griippo &M*$$r-&qeniy rat" 

e aria aspji'ata. .dairi^gre^o 5 tratfite il ^ampresr 
?c*l& df»* srorfatti 4t t^&u*t*;a/r& £ del va'pp'W 

Jl^ zc^ricQ ^ v c^ r ri.cb A^ll a tar Hri^: 8 £ cbnvo- 

&t#rav#rs# It surris^^ltia^fir^ 14 del: v^pore iM&t- 

deil^ turbina sono convogM^ti in. una second*, came- 
ra 4j CQ^b^Viarie 15> >a quale yi^rie ^ii^entaXa 



#r»cbf? da gas i;t)^MSt.ib>'l« ■p/dventepto -4*1-1 'ing/es^so : 

>>irj unar^truttura a -<t*#jfi£ : :i; : n4fx^t-a--- compel ^©^iv^ervte 
(cam- 'l&^cfre -comfr^cl^fi 4a1 bas^o .v*£*&- t'ajr^^--- yuiv 

E$£.. un £;C9^p^ B®: f . i\n g/uppo 

fimo ? a termifiar.e un •cami'rm p?.r l a dtspersiane 

"* - 

.^e^&i? :W psrccrren^p .1*1 eondat^ jDh& ^.^l^fa-- 

v ^q«a <pn:i?msi ^fells m^ndata ti«l c&rpo t tl! t?d^ico 
S5v Xn.ffltr** ii carpo cllindrlc^ £$ ric^ve vstpor* 
prodoitm i n mo do not^o %^^.^v^pf>r : k^oir^ SO t^r&roit£ 
il tptirfttttp Sal c'tf^ cjllnrtrlto fuori#*con0 

pr,-e,!.iv?VvQ v^por^ da immettere til ^iirbirta M &*r la 
utenre di '^r^-e^so. tndus^ri^e • 

Una ca%s4 dJ spurge 31 <deVta comuriemdnte cass.a 
"felpw-doWn") & i n comttni ca* ione coti 11 eqrp.o ctliri- 



.*..•■>. 

f^utf* ;s,^M;is^ , H$£; v^^tf V'sXcfc** ^f?x^:ti3o-- la 

i* 

:J vmmm mm mmmrnmm wmm-mwm mmm* 

:^umiv- A .vj&Ve <i^^destt£r f&^ltf^lkor^'-SS-r :« qutadV in 
vposirione ^i(ifr^jr>, rl;spetto. ; |j^ M$£$> ^' 
una canter* anargata 34 1> $ui, pjap£i&rie eetotrale & 

: zt&ri$ : %a'r& wvagl 1 q> d^scVTtta ne l iegui^o, earner* 

n© ^d^&i'.t^i^-b- :**n ^rfm.o .^nitfe^ia^kiRe; j3*->* 

<H e a r* d e ns&*\ p ne &7 ,#vt ! MM- alet^li 37^, .Strpef-xaf' 
merits *1 gi^wppo coftden^ii;o;nd 6» cotldtfjo. u,n 

•tr^'- J¥ cjitalti ;l.n via: principal:©; * previsto tin 
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&&sur.*-i «-fial^t : o,r 0 In runsrion* del la £em ^'t&r**? ^tisl 

: &l J« i ^|^^M^ ^- f 3f?>, U -,44 

;&£ tornado M ? »u valval* ^zi^Hzaftric:i $#Ua 

;p^rt'^tiiv^>- yj||^;>^m^ Mi 

Weir**!* cantimio iSi partt deH'^c^y^ del circuit 
*nSro il QfUppo di |toSt~ri*C£Llclo deecfHtti ri*l 

^ $*rf#- ^i. ; ^'t^fi^.^ % ^JSP 

Ua f l#ur^ 5 i^Irimft^H una; variant* co^triittiMa 
tf©Vf*uppfr r 04r,up*:r^%-oi-.r c* fltfa n*.a* o Sr a Eta in cut & 
previvta una dl r-tarafoM *r.i««frt«l : » 4? dftlia 
striittttra % torr* jj.fr^'dffttj&.tirt e ^ottoftta»t« 11 
qii nq RA r i H ctfi ? p:fip. Vaggiati ? iri ogress i on« da 
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scfildalor* 38* il eandPtta for^ &ngalo 4i 
1 ^l;t« 0; goatt^'ica con an sTsc^nido saminp* 
$?mr* ***** 4ir?zi?natd I* modo da *#ociar© Mi 




sfctio di S'.ff^r^.lip.n.* . : »p: ds^lUan^f %*^p : ffttf fd ;\*n 

condS;*Jpn* di eompleta ^tfM^iPn* <i#l p**saggio 
da* ftimt v**~*tf il c^mtoti ad una posisions? in 



Durante il f unsionataento del X # impi^ntP , t ^Mml 
di ^carico arrivano lie! la zona immed£atAroent& a 
monle del deimriH*^ 3£.' con una temper atur a 

dt cii=ca 160^G 0 una notfcyoi* qu*ntit& di ealrtn? 



sot to for?roa di vapors ✓ pi^^p|^#Mt^ a 

-^ai»i ~'<sM ^Aa^M-k ;fin? cifx.a • 7$° &.y-c&\*&;% del 

<: . fe**. 

k^p^ra- d*lR 4 aeiiua ^r^olAivt^ n|f tufri ma pravopa 

£um&^ ii„ quale $4 r^a«:^agii« a pio#$i& sotto 
f o tfm& 4i COtidgjTs* ^a.; ^gi?|^ 35 *l q ual a r gra*.i* ad 
u>na *nriinazione in ^fn^ 1 o ng i tu rti na 3 e r prpvv&dere 
^1 iT^a^ia^lotie del la - condertea per i;l -*u.o siicc^si- 
vyo irattamBtfio- e ricircjolo ail/in^rrjo 4?M ' ifopS^iv- 
t o - ct i c^g &np mii o ne • 

hanno una t»mpa*&ti*ra -Hi circa AO* e atirave^sano 
jUl secondo condem^a'tor <* 37 nei qualsv -c%n meccam- 
jsmo analogo *a qu*llo pre c e d an t emfii t e destfritlo, 
yien£ fSPVtratto altra calsre latent© mediants 



•gggwAfe Aati& «j&*d'tfr di rarcplt* >tf»£is c and ens a 
•135 ? ^li'uKUa &&1 s^conrfo c^ii^n^tor? 37. i if urn * 

$|t$!f* -.W^^^lAif^ ^r#l^W& del 100% * -Mtf*S. 

i^im^in^b;*: ^^/c^alm^Tilt^ ii^itiilll 
^r^^n^-fi^ una tt^^^fai^- 1 . 41 it^M ^^'C 

i.€^t#^^t 3g- r aft 37 a ^'fdi'W/^iiti^ 

■ * • ■ 

t ****** $*#pfer*lMil« A umt<fit& . r^#-tJ i yf Mi HM£ 
p-rk $p44>nis&$ m* mi o n&t e . 

L *afc&ii# t&i4m tf*'«4* a - dai conditio i4s .r*q-- 
plunge temperature media 41 eicca 7Q*C ch«, pub 

rfl *f qua calda ad u^o sanilario a p p *.r ItfC* I datitfftto 
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Oitmtivi; p&ieM permaitft ad ngni condens<ator e dl 

:^ie.hi^<cvn^ ymivrt #i"-'*j&ra lo- 
rd;* 

s 

quanta ds*<rt'tto *d iUustrato a pure ^vtoVo 41 
eaastpiQ, ss>n?a per <$u<*sta uscire dall'amoiia dalla 
prasetvt e i nvanzi an* i 
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i y lmpj*fi%Q dt zaQzt\Qrazi$ne cram %urhl na a gas ;^ci 

- tap* priao oruppo raxwpft.rat$r« per la produzione 

pa f : *#• ' m ' ^^q-hb^i^;^ *f t> >• 

4i:tf trilJMsrfon^ 4#l v&#0?*e £r^#fefco dell *i?ftp|£tr" 

ft 

atari <eo %urkin& « (S) , : <P#r' ^urri^ca^d&r© 

v«pore prove nijtivfc^ corpo ci tiridric^ (851 ar- de^ 

5iiina$(3 ad niMtfll' primA Mditra. M 

combust lone p*r ««s$r«r $ni*t*a%o nel I a turbina? 

ft in Ciii i di scari<£ del la ttirfrim* iB> *i tai- 

scalane** a. valla d*l surriscaldaXore <14> f con i 
prodottl d£ combust; ton* .dpi fa. s^conda camera 44 

caratt/erl^a^P dal fat to 6h6: delta impianta coro- 
prfrnd* ino-ilre un secontio gruppo r-*rupf rator* i2B, 
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ni^nii da $$f$q '^1^0 griipfco r^cap^toite:,. ,c,0mpret{^ 

~ 5 tin^g^1^*at,ore "<^6. 37J' • d V* ^ /3 P» r * a c q a ep c|m- =• 
un ''-ri^^atQ^e <38> de s fc fumade 

in _ 5-Va_> c 4¥ . *^ W m ^^C^nda^^ 



S : , ^jxiantb fctfaener anions secdftdd. >i;af riWnJIi C3i?* 



starve 1 , caratte r.vs-*'ato 

. ^^^^ 

cdndervsator e del vapor? ^rw© contetiiita nei fund 



compr#Ms rin primo condensatore (36) .^v veil's Hi 

dt ■jgflmto^jtet.qiny pr ej* ent an tj* una camera al la r gat a 
icoricf^n^ator^ £3&> 37$ * *• ne \ la ctfi ^;ona cenl ^ale $ 




s i on* £ f carat ter izz.*£g: rfal fat't\o £h«£ icajtoprend*' un 



^fe^ fatto the p ^e^do 

8 w Jin pi an to d;i cage ?>£razlo ire secanfto riV^.nAfca.- 
?aon^ 7., caratter issatQ dal %t^tp che in corrispqn- 
rfen?3 del l a d i r^rpaz ; i;pne- de l contf.otV* or i zzonkal* 



*e c up a r at o.r* . 'UsS^&f 1 " "'" ' 

del«r# z&tvorti prficf de s i>tiy, carat t»r i stfato cta4 




tf>& Factfs -HAS 
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TRANSCRIPTION OF ITALIAN PATENT (a la Alberto) 

July, 2003 



SUMMARY: A co-generating plant with gas turbine and steam injection with heat 
recovery system for hot water production, which includes a steam generator. An after 

power unit that includes co-generator, coupled mechanically with a gas turbine. 

The exhaust goes through the heat recovery system and there is delivered to the stack. 
The stack includes the heating of the exhaust, a condenser in two stages of the steam 
that is within the exhaust. Then is a re-heater of the exhaust and a system for collecting 
the condensed water. Such a system allows you to produce hot water for ' 
heating giving very high energetic indexes for a plant. 

DESCRIPTION: The present invention refers to a plant with gas turbine and steam 
injection, including an electrical generator with a combustion chamber and a gas 
turbine, mechanically coupled to an electrical generator. When first recuperater system 
for the production of steam, just downstream from the power unit and including a post 
combustor, post burner, steam generator and economizer, a drum for producing and 
storing the steam produced by the plant, the heater of steam taken from the drum and 
injected into the turbine, the ether is passed through by the exhaust itself. Then it is 
stated after steam injection, the exhaust goes, immediately after the outlet from the 
turbine, to a second combustion chamber of the post-burner. 

Co-generating plants of this type are generally employed and are increasing. They are 
starting to spread around the world for great advantages over conventional steam 
power plants or steam boilers for the production of steam. In fact, steam injection in the 
turbine gives great advantages in objective terms, in environmental terms, and also in 
management. These types of plants are supposed to give great advantage, especially 
where the steam demand is varying with time and the total power is quite small. 

The great advantages coming from such a plant are seen in the great abatement of NOx 
produced by the combustion gases. Coming from the reduction of maximum operating 
temperatures of the gas turbine. This works to increase the life of the turbine. 

From the possibility to have high efficiency from a point of view, keeping 

the possibility to make the system react to the demand for steam for industrial 
processes and, in the end, the simplicity of construction of the plant. 
Such co-generating plants also present some disadvantages, especially for instillation 
where high-temperature and high-pressure steam is required, together with low- 
temperature heat. In fact, in such plants, a great fraction of energy is wasted to the 
stack as latent heat that has been injected in the turbine. Another disadvantage comes 
from the water consumption that from producing steam. 

So the aim of this invention is to overcome these disadvantages to realize a co- 
generating plant with very high efficiency without affecting the simplicity and economics 
of such a layout. For this reason, the present invention has its main object a co- 
generating plant as the one described, characterized by a second recuperater, or heat . 



recovery system, where the exhaust passes through. This second heat recovery 
system includes, in the following order: 
The heater of the exhaust; 

The condensing section, which condenses the steam in the exhaust; 
A means for connecting the condensed water. 

This second heat recovery system is fed with water at a temperature lower than the exit 
water. (Basically, this means it heats up the water that exudes for condensing the 
exhaust. This is cooling water.) The production of a second system for heat recovery 
and condensing of the exhaust allows very high quantities of heat to be recovered and 
to have heat available for the hot water user at a temperature that is quite low. This 
way, the energetic indexes of the plant are actually higher than standard, steam-injected 
plants. Moreover, these plants allow water recovery in higher quantities than the make- 
up water for the plant itself, thus allowing the water cycle to close with great advantages 
in the reduction of pollution. 

Another great advantage is the possibility to operate with full steam injection, without 
regard for the steam demand of the user for industrial processes. In this way, it is 

possible to keep at the minimum level the NOx emissions. (This is possible 

because they are employing a post-burner, meaning they are burning just 

after the turbine outlet. This allows you to dis-couple the load of the turbine from the 
steam that can be produced from the exhaust. Because whenever you need more 
steam, you can always switch on the post-burner to produce what you need.) 

The great advantage is the possibility to use the water for district heating, like industrial 
buildings at controlled temperatures, or buildings for civil use or offices, or, for that 

matter, domestic buildings for residential use. Other or advantages will come 

out from the following description which will refer to the attached pictures. For 
example, Fig. 1 is an overview of the plant. Fig. 2 is a sketch of the plant on a higher 
scale according to the 2 nd arrow in Fig. 1 . Fig. 3 is a functional scheme of the plant. 
Fig. 4 is a detailed scheme of the plant according to the 4 th arrow in Fig. 3. Fig. 5 is a 
modification of the device illustrated in Fig. 4. 

With reference to Fig. 1 , the whole power unit is enclosed within the device 1 A like a 
vessel that includes (see Fig. 3): a combustion chamber that is fed with natural gas 
through fuel inlet (3). The natural gas is compressed by the compressor (4). Air is 
taken from (5), and compressed by device (6). In combustion chamber (2), steam is 
injected through (7). The mixture of the exhaust and the steam is sent to the turbine (8) 

which is mechanically linked with possible to electrical 

generator (9). 

The vessel (1 A) is cooled with air taken from the inlet (10), and delivered through the 
stack (11). The turbine outlet (8) is sent through piping (12) which, through a divergent 
(1 3), allows the gas going through the super-heater (14) of the steam that is injected 
into the turbine. 



Downstream from the super-heater, the exhaust is sent to a second combustion 
chamber (15), which is fed with natural gas coming from the inlet (16) and with air 
coming from inlet (1 7). (See Fig. 4) Exhaust coming from the combustion chamber (15) 

is then sent in a structure that is (indicated by 18) that includes, from 

bottom to top, a device to collect exhaust (19), an evaporator (20), an economizer (21 ), 

a heat recovery condensing unit (22), a heater, which is a device to reduce 

the noise (23), up to terminate into a stack (24) for delivering the exhaust into the 
atmosphere. A drum (25) of a conventional type is receiving water from the inlet (27) 
and going through the dot (26) that is passing through the economizer (21) for pre- 
heating of the water before it is sent to the drum (25). 

Moreover, the drum (25) receives steam which is produced at a certain rate by the 
evaporator (20) through the dot (28). From the drum (25) the piping (29 and 30) go out 
for the steam to the turbine and the steam for the industrial process respectively. There 
is a blow down (31) that is connected to the drum (25). 

With reference to Fig. 2 and Fig. 4, the heat recovery condensing unit (22) is passed by 
the exhaust from the bottom to the top according to direction X in the Figures. In the 

following part, there is heater (32) by a heat exchanger with 

and ■ (32A) where water flows inside, and externally 

flows the exhaust. Downstream from the superheater (32), there is a larger space (34), 
where in the middle is a special device (35) with the shape of a V, whose function is 
better described later. The chamber (34) goes into a vertical duct within which there is 
a condensing unit that is constituted by the first condenser (36) with pipes and fins 
(36A). After the first condensing unit (36), there is a stage for the collection of 
condensed water (under 35), coming down from the following unit (37) with fins (37A). 
Over the second condensing unit, there is a system for heating the exhaust (38), which 
is also a type with fins (38A). (This is for the problem of the flew, as I told you, David. 
So I see they are using a pneumatic heater for heating up the exhaust, so that they 
could have unsaturated exhaust delivered to the atmosphere.) 

The condensing heat recovery unit (22) has control safety apparati, among which it is 
worthy to describe: the control system (39) which controls the measured flow to the 
super-heater as a function of the temperature of the exhaust after the super-heater; and 
a flow-measuring device (30) which regulates the flow to the condensers (36 and 37). 
The control device (39) and flow meter (40) worked through the common line (41) on 
bars that regulate the flow (42). The re-circulating part (43) allows continuously the re- 
circulation of water within the post-heater described previously. (I think they are taking 
heat from this heater and transferring this heat to the post-heater, where they heat 
again the flew for delivery into the atmosphere.) 

The cooling water for the condensation and the heating of the exhaust is sent to the 
plant through the inlet (44) and the hot water for heat users is taken from the outlet (45). 

A series of for closing the flow is placed just before and just after the heat 

exchangers (32, 36, 37, 38) to possibly interrupt the communication between the heat 



exchangers and the water for an easier method and substitution, if necessary, 

of the heat exchangers. 

Figure 5 illustrates a magnification of the heat recovery condensing unit (22A), in which 
a branch (47) of the structure just below the stack (24). In the tower structure just 
before the stack, there are, looking from right to left in Figure 5, the super heater (32), 
the first condenser (36) and the second condenser (37), along with the post heater (38). 
Below the branch (47), where the heat exchangers (32, 36 and 37) are placed, there is 
a collecting tank (48) for collecting the water which is condensed. Downstream from the 
post heater (38), the branch (47) has an angle of 90 degrees towards the top and 
communicates with the second stack or, alternatively, can be put into the stack (24). A 
vacuum fan (49) is put in the vertical passage of the branch (47) and is used when the 
pressure drops due to the heat recovery condensing system (22A). 

There is a sort of splitter (50) which is going around the beam (51), where the branch 
(47) starts, and can be used to close completely the stack (24) or, alternatively, to make 
the complete flow of the exhaust going through the stack (24) and in this way, avoiding 
the heat recovery system (22A). During the normal operation of the plant, the exhaust 
arrives just before the super heater (32) with a temperature of approximately 160 
degrees C. At the very high quantity of heat in the form of steam at almost atmospheric 

pressure, the steam is the of the generated steam by the combustion in the 

combustion chambers (2) and (15), and steam which is injected in the gas turbine 
through the dot (7) apart from the steam already contained in the air that is taken from 
the ambient through the dots (5 and 17). 

By going through the super heater (32), the temperature of the exhaust is lowered to 
approximately 70 degrees C. due to the cooling that is done by the water that is 

circulating in (32A). The exhaust goes through the first condensing unit 

(36) in which the heat is taken out by the circulating water in the pipes (36A). This 
causes the first condensation of the steam. This steam is collected as rain of 
condensing water in the collector (35), which due to special position, allows the 
collection of the water and also extraction of the water for the following treatment and 
re-circulation to the co-generative plant itself. 

At the outlet of the first condenser (36), the exhaust has a temperature of approx. 60 
degrees C, where it is sent to a second condenser unit (37) in which, by an analogous 
method, additional heat is taken or steam is condensed from the exhaust. Again, the 
condensed water is falling as rain and is collected and sent to the collector unit (135). (I 
think its small, like a tank.) At the outlet of the second condenser (37), the exhaust has 
a relative humidity of 100% and a temperature of approx. 50 degrees C. The function of 
the post heater (38) is to de-saturate the exhaust, elevating the temperature by approx. 
10 degrees C, so that annoying race in the closed arrows are avoided, especially 
during the cold seasons. 

At the outlet of the post heater (38) of the stack (24), the exhaust has a temperature of 
approx. 60 degrees C, and a relative humidity of about 60%. The going 



through the heat exchangers (32, 36, 37, 38) and the fin types (32A, 36A, 37A, 38A) are 
sized to be able to guarantee the temperatures and relative humidity of the exhaust as 
described previously. The hot water coming from the dot (45) reaches a temperature of 
approx. 70 degrees C, which can be exploited for the production of hot water for 
sanitary or hospital use or pre-heating of hot water for industrial uses. This water can 
be used both as a re-circulating, closed loop or in an open loop such as the chemical 
industries, hospitals and hotels, schools and universities. 

The system of condensing is divided into two parts, which allows many advantages. It 
allows each condensing unit to work in optimum conditions without having an overload 
of condensed water, which would affect the heat exchange. Moreover, it allows for 
differing temperatures of the cooling water at the outlet of the two condensers. In this 
way, it is possible to think about two possible exploitations of this water for two different 
heat users, each of whom require different hot water temperatures. The schematics 
that are given are simply an example. But, of course, this invention covers all possible 
plants which might use this principle, but with different construction details. 

CLAIMS (I am at page 15) 

1 . A co-generative plant with gas turbine and steam injection, which includes: 

Claim: a power generation unit (1), including a combustion chamber (2) and a gas 
turbine (8), which is mechanically coupled to an electrical generator (9). 

Claim: a first heat recovery system for the production of steam, which is placed 
downstream from the power unit (1), and includes the post combustor (15) and an 
evaporator (20) and an economizer (21 ). 

Claim: a drum (25) for storing and distributing the steam produced by the plant. 

Claim: a super heater (14) which is thrown by the exhaust from the gas turbine (8), 
which is used to superheat the steam coming from the drum (25) and delivered to 
the first combustion chamber (2) for injection in the turbine. The exhaust in this 
super heater and the exhaust from the turbine (8) are mixed downstream from the 
super heater (14) with the combustion exhaust of the second combustion chamber 
(15). 

Claim: plant arrives by a second recovery system (22, 22A), where the 

exhaust is sent from the first heat recovery system. This second heat recovery 
system includes, in the following order: 

A super heater (32) of the exhaust; 

A condenser (36 and 37) of the steam contained in the exhaust; 
A heater (38) of the exhaust; 

The devices (35, 135, 48) for collecting the condensed water. 

Claim: this second heat recovery system (22, 22A) is with water which is 

heated up by the system itself. 



(Actually, this was my mistake, but keep this in mind. All that I have named is just one 
claim. Since my remark that I was on page 15, all that I have said should only be 
considered the first claim.) 

2. A co-generative plant, according to Claim 1 , with a steam condenser from the 
exhaust, which includes a first condenser (36) and a stream from the second 
condenser (37). 

3. A co-generative plant, according to Claim 1 , with the second heat recovery system 
(22), which includes a duct, mostly vertical, for collecting the exhaust of the 
conduction which presents a place (34) which is put between the super heater (32) 
and the condensers (36 and 37), and in which there is the device (35) for the 
collection and delivery of condensed water. 

4. A co-generative plant, according to Claim 3, with a collecting device (35) shaped like 
a roof truss. 

5. A co-generative plant, according to Claim 4, which includes an additional stage for 
the condensing collection (35), placed between the first and second condensing 
units (36 and 37). 

6. A co-generative plant, according to Claim 1 , where the second condensing unit 
(22A) is placed in a near-horizontal duct (37), which starts from the main duct for 
delivery of the exhaust into the atmosphere. 

7. <A co-generative plant, according to Claim 6, where downstream in a place beneath 
the duct (47), there is a tank (48) for the collection and storage of the condensed 
water. 

8. A co-generative plant, according to Claim 7, where at the beginning of the duct 
(48), there is a regulating device (50) which acts to regulate the exhaust flow 
through the second heat recovery system (22A). 

9. A co-generative plant, according to Claim 8, where such a control device is 
(suspending or bending) from a horizontal beam (51 ). 

10. A co-generative plant, according to the previous claim, where the condensed water 
is collected by the devices (35, 135 and 48). Water is then re-circulated in a closed 
loop to the co-generative plant. 



